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[57] ABSTRACT 
This invention relates to an antitumor agent comprising 
as the active ingredient a-tocopherol vitamin A acid 
ester and to novel a-tocopherol-l3-cis-vitamin A acid 
ester. Vitamin A acid has heretofore been known to 
possess antitumor activity but it is defective in that its 
toxicity is extremely high. The active ingredient of this 
invention is characterized by its high antitumor activity 
and extremely low toxicity. 

2 Claims, N0 Drawings 
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- ANTITUMOR ‘AGENT. 

TECHNICAL-‘FIELD 
This invention ‘relates to an antitumor agent contain 

ing as the‘ ‘active ingredient an a-tocopherol vitamin A 
acid ester. Further, this invention relates to novel‘ com; 
pound, a-tocopherol-l3lcis-vitamin ‘A acid ‘ester. " 

BACKGROUND ART 
Vitamin A acid‘ has already been known ‘to possess 

antitumor activity and recognized as being effective for 
prophylaxis of development or therapy of experimental 
tumor developed on ~epithelial ce'1ls.~However,.-the vita 
min A acid is quite strongly toxic and due to this prop 
erties, vitamin A acid has not been brought into ‘practice 
up to now as an antitumor agent. - 

DISCLOSURE 0Fv INVENTION 
As a result of our extensive researches with a view to 

overcoming defects according to prior arts, we found 
that a-tocopherol ‘vitamin A .acid ester (chemical no_ 
'menclature: tocopheryl retinoate) possesses the antitu 
mor activity and shows verylow toxicity. \ 

cates 'dl-d-tocopherol' or Jd-aiocopherolgand the ._ term 
vitamin A acid indicates one in the ‘all ,trans-formkor 
l3-cis-form. Vitamin A acid ester of l3-cis-form :i'sa 
novel compound and a process, for the preparation ‘. 
thereof isexplained below. Such process includes a, 
process which comprises subjecting both 13-cis-vitamin 
A acid and a-tocopherol used as the starting materials 
to ester linkage or a process which comprises convert-g 
ing all trans-‘form vitamin .A acid ester into l3~ycis~gform 
ester by isomerization. The process comprising forma 
tion of ester linkage may be carried out according to a 
known ester formation reaction, for example, the pro 
cess described in Japanese Pat. No. 26632/ 1974. As the - 
process for the isomerization, there can be applied a 
known photoisomerization process for carotenoids.’ 
Acute toxicity in mice of a-tocopherol 'vitamin__A 

acid ester which is the active ingredient of the antitu 
mor agent of this invention is particularly low as'shown 
below, even when any route of administration such as 
oral route, intraperitoneal‘ route or intravenous injec 
tion is applied. ' 

LD50 Values in Mice 
Oral Intraperitoneal Intravenous 
administration administration injection 

a-Tocopherol- more than more than more than _. 
trans-vitamin A ‘ lOg/kg lOg/kg lg/kg 
acid ester - . ' ‘ ‘ i ' 

a-Tocopherol- more than more than more than 
l3-cis-vitamin A IOg/kg lOg/kg ‘ lg/kg 
acid ester 
Vitamin A acid 780mg/kg ISOmg/kg 92mg/kg . 

Physiological activities of the a-tocopherol vitamin 
A acid ester used in the present invention as the active 
ingredient are shown below.‘ ' " ‘ 

(l) Prophylactic effect on development of tumor 
To groups of 10 ICR mice, was appliedl0.2% acetone 

solution of a cancerigenic agent, dimethylbenzanthra 
cene (abbreviated hereinafter as DMBA)_by coating 
said solution on the 'clepilated back of the’ mice once a 
day for two weeks. From one week’ after the ?nal ad 
ministration of DMBA, an‘ acetone solution of. 0.06% 
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The term a-tocopherol as used in this invention indi- .25 
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2 
croton oil and a lotion containing an acetone solution of 
0.06% croton’ oil and the active ingredient according to 
the present invention were coated successively on the 
back, once a day for 4 months. 
The lotion used above .was prepared according to the 

following process: " ‘ 

A desired amount of ot-tocopherol vitamin A acid 
ester was dissolved in '10 g of ethyl alcohol together 
with 0.5 g of polyoxymethylene sorbitan monolaurate 
and 6 g of glycerin and puri?ed water were added 
thereto to make up the total 100 g. The solution thus 
obtained was stirred thoroughly to give lotion. 

Test results obtained are shown below in table. 

Admini- Number of animals 
stration in which tumor was 

Treatment route developed 

Control 0 
0.3%Lotion of 51- percutaneous 0 
tocopherol-trans- I ‘ 

vitamin 'A acid ester 
0.3%-‘Lotion of a- ' ‘ ‘ " " ' 0 

tocopherol-l3-cis» - , > > f 7 ‘ 

vitamin A .acid esterv ., 

Croton oil , , " _ , l0 

Croton oil + 0.02% Lotion ' " s 
of a-tocopherol-transi ‘ ' ‘ 

vitamin A acid ester ‘ 

Croton oil + 0.3% Lotion - " ‘ 2 

vitamin A acid ester ' ‘ 

Croton‘ oil + 0.02% Lotion ‘ " ' "' 4 

of a-tocopherol-l3-cis 
vitamin A acid ester , ~ , * - 

Croton oil + 0.3%,,Lotion ” 2 
of d-tocopheroljllcisi ' ‘ 

vitamin A acid ester 
Croton‘ oil + ZOOmg/day 
of a-tocopherol-trans 
vitamin A acid ester 

oral ' I 3 

As apparent from the above test results, animals to 
which croton oil was administered showed develop 
ment of tumor attributable to the secondary stimulation 
of the croton oil, whereas animals to which both croton 
oil and the active ingredient according to the present 
invention were simultaneously administered were out 
standingly inhibited in the development of tumor. Thus, 
it is clear that the active ingredient of the present inven 
tion prevents development of tumor. 

(2) Therapeutic; effect on tumor ‘ 
On the back of hairless mice was coated 0.2% DMBA 

dissolved in olive oil with a brush three times a week for 
2 months. After con?rmation of development of tumor, 

, test zone comprising groups of five mice was arranged 
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, indiscriminately. -To these animals was administered 
a-tocopherol vitamin A acid ester either topically or 
orally and change of tumor was observed. Three weeks ' 
after the administration, the states of tumor were as 
shown in table below. 

Average number of tumor"1 
_ Admini 

- larger‘ smaller ’ stration 

Treatment than 5mm“ 5-2mm thanv2mm ' route 

Control 4 - ‘17 I 1 8 ~ 5 topical"2 

0.01% Lotion of a- 7 5 , 8 " ' 

tocopherol-trans- . 1 ‘ 

vitamin A acid ester 
0.05% Lotion of a5‘ 1 6 13 ,. 

tocopherol-transl ' 

vitamin A acid ester 
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Y ' - example, lecithin sorbitan‘ monooleate; polyoxyethy 

lenehardened castor'oil; non-aqueous vehicle, for exam 
ple, fractionated coconut oil, almond oil, peanut oil; 

-contin'ued 
Average number of tumor“1 

Admini 
‘ . 1 , .. . > preservative, for example, methyl p-hydroxybenzoate, 

larger 1 smaller stratlon _ _ 

Treatment ' ' than 5mm 542mm than 2mm ‘ route 5 propyl p'hydroxybenzoate' or soljblc acid" -‘ _ 

. Further, to _-the above-mentioned pharmaceutical 
0.0l% Lotion of a- 4 3 8 . . . I . 

tocoph?obudy 1 > a -\ V preparations used, for oral- administration, vthere may be 
vitamin A acid ester - > . included, if necessary, aconservatrve or stabilizer. 
095% L060" of 11- 2 - 6 . . 4 . , When the active ingredient of this invention is used as 
:lcgtcg’nlzzlez’tlc'z’éc'ess'ter t. I . I i ' . 10 an injection, it may be formulated in such form as an oil 

zoomg/kg of M00‘, 4 . '6 10 I oral solution, emulsion or aqueous solution and these;solu 
pherol-trans-vitamin, : . . ~ ., trons may contain an emulsi?er, stabilizer or the like as 

A acid ester ~ , > - 6, - ordinarily used. The above compositions can contain 

soomg/kg °f ‘.1't°°.°' 2 5 depending upon the route vfor administration thereof pherol-trans-vitamin 
A acid ‘esters , - - » '- i 15 more than _l%, preferably 5-50% of the active ingredi 

“Average number of tumor counted on each animal ent of‘thls lnven-tlon' ' ‘ 
“All the topical administrations were effected by coating lotion on the back of 
animal twice a day with brush. , , ._ . ' , OPTIMUM EMBODIMENT FOR PRACTICE OF 

' 7 THIS INVENTION 

_ As apparent from the vabove test results, the" activezo _ H Preparation Example 1 
ingredient of thls invention can be administered in such a, ‘ _ , _ ‘ _ , . _ v _ , 

manner as topical coating, oral administration, injection 1 g of 1?"c1s'V1taf¥lm and and 1'5 g of a'toco' 
or the like. For use in adult therapy, the active ingr'edi- PheI91aPe_d1s§91v?d1_n 10F‘: of dry tetrabydrofurén and 
cut of this invention is administered in an amount of 0'9 g'of m?mmacetlc ?cldénhydrlde dissolve‘? m 5 cco 
100-1200 mg/day and when used in the form of a topi- ‘ 25" of/d?y télwhydiofuran {5 Slowly add‘??? dropwlse at 0 
cum such as lotion, it is desirable to coat such topicum CF vfflth Sur?ng “134$ mtwgenlsas strgiam- After 69m‘ 
as containing 0.01—0.5% of the effective component pletlon 9f the addlilon’ the .reactlon mum“? ls allowed 
topically several times a day , ~ to further react for 2 hours at room temperature. There 

Speci?c examples of the pharmaceutical preparations after, the reaction‘ ‘mixture is taken into ice-water andv 
according to the present invention will ‘be explained 30 the? extracted, with 2Q ‘P0 of ether'» in‘? ethe1'_layer ‘3 
below . washed subsequentlypwith water, dilute alkali, water 
When the active ingredient of this invention is to be and sawmted?queoils Salt solution the“ dried over 

administered orally, it may be formulated as tablets, WEEHFSM} sulfate. and ethel: is distilled, .off t? afford 2-4 
granules or powders and, in particular, granules and g of 01}? yellow‘produt‘it- This Prod“? 15 sub-meted tvo 2,0 
powders can be made, if necessary, in a unit dose form 35, g of 511,10? ge1_¢91“mn and ‘eluted Wlth helfanefeth? of 
such as capsules. These solid preparations used for oral 50:1 to glve 0113' Yellow a-mcopherol-13~c1s-v1tamm A_ 
administration may contain ordinary excipient, for ex- aci‘? ester of?le forlnula 

i‘ ‘EH3 i a“ 
-' H3C‘ CH3 ' ' i . - 

_ , , c c c c H_ 

' ‘*i *i’ *i’ it” H H H coo ' .i YRCH, 
CH3 ,0 I . 

. ' I CH_2+CH2—“CH2_CH_CH2‘]3'H 

ngcl cu; . _ 

CH3 

ample, anhydrous silicic acid, metasili'ci'c acid, magne 
sium aluminate, synthetic aluminum silicate, lactose, 
sugar, corn starch,- ?ne crystal cellulose, hydroxypropyl 50 V I U v 

starch or glycine; binder, for-example, gum‘arabic, gela- Yield; 1_73/g‘(73%) g - ~ _ 

tm’ tragacf‘mth’ hydroxypro'pyl’ 9611111659,“ Polyvinyl Physical properties of the above product are as fol 
pyrrolidone; lubricant, for example,‘ magnesium stea- lows: UV and visible part absorption spectrum; 
rate, talc of silica; disintegrator, for example, ‘potato 
starch,'carboxymethyl cellulose calcium; or moistening 55 - - '- H 

agent, for example, polyethylene glycol, sorbitanm'ono- Max 3671"“ E i3? = 533-7 (Eton) 
oleate, polyoxyethylene-hardened castor oil or sodium 
laurylsulfate. Tablets may be subjected to coating ac- Mhm'lde' 288m“ E “m _ 122") (EtoH) 

V cording to an ordinary‘method. ' ' ' ' ' " ' 1R v21’; (Cir!) 

Liquid pharmaceutical preparations for oral use may 60 
be formulated‘ ‘in the form of anvaqueous or oily emul- 292° 1720 1600 1590 1450 123° 113° 98° 

. . . . NMR 6 1 : 

sion solutlon, syrup orthe like, or alternatively, a dry v7;? yes ' ' 
produc'tnwhich. can be redissolved with an appropriate ' ‘ ~ and IZLPOSRM X) 
vehicle immedlately before use may be formulated. To ‘- 1 t ’ H 

these liquid pharmaceutical preparations, there maybe 65 , i ' a‘ ' _ _ 

added such additives as ordinarily used, for example, > . (1H d'dt- lbposmgn . //|\) 
emulsi?cation aid i.e. sorbitol syrup, methyl cellulose, 6'13‘? > ‘_ _' ‘ H" . 
gelatin, hydroxyethyl cellulose, etc.; emulsi?er, for ‘ ' (3Hm7"8-"10‘p°sm°“' ‘J/\) 

6.98 
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-continued 
5.9 H 

(111 s Ill-position //|\) 
2.6 (2H t benzyl position in tocopherol H H) 

moiety 
2.16 CH3 

(l3-posmon A) 
2.1, 
2.0 (tocopherol moiety Q_(CH3)3) 
2.0 
2.0 CH3 

(9—position A ) 

1.22 (tocopherol moiety /CH2\ and /O]/CH3) 

1'0 (l-position C§<CH3) 
0.85 CH3 

(tocopherol moiety /i\ ) 
H 

Elementary analysis (for C49H76O3): Calc’d. C: 
82.53% H: 10.74%. Found C: 82.47% H: 10.75%. 

TLC (silica gel plate manufactured by Merck) 

Rfvalue 0.63 (hexanezbenzene: 1:1) 
(For reference: trans AB 0.47) 

PREPARATION EXAMPLE 2 

2 g Of a-tocopherol are dissolved in a mixed solution 
of 10 cc of dry benzene and 1 cc of pyridine and 1.3 g of 
l3-cis-vitamin A acid chloride dissolved in 3 cc of dry 
benzene are slowly added dropwise with stirring at 0° 
C. under nitrogen gas stream. After completion of the 
addition, the reaction mixture is allowed to further react 
for 5 hours at room temperature. Thereafter, the reac 
tion mixture is taken into ice-water and then extracted 
with 15 cc of ether. The ether extract is washed subse 
quently with water, diluted hydrochloric acid, dilute 
alkali and saturated aqueous salt solution and thereafter 
dried over magnesium sulfate and ether is distilled off. 
The residue is puri?ed similarly as in Example 1 by 
being subjected to 30 g of silica gel column. Oily yellow 
a-tocopherol-l3-cis-vitamin A acid ester is obtained. 

Yield: 1.45 g (65%) 
The acid chloride can be prepared according to the 

following process: 
2 g Of l3-cis-vitamin A acid are dissolved in 10 cc of 

dry benzene and 1.3 cc of 28% MeONa solution in 
MeOH is added. Thereafter, the solvent is distilled off 
to give sodium salt of l3-cis-vitamin A acid. This salt is 
suspended again in 10 cc of dry benzene and 0.5 cc of 
pyridine is added. Under cooling with ice, 0.9 g of oxa 
lyl chloride is added dropwise with stirring. After com 
pletion of the addition, stirring is continued for further 
2 hours and the resulting NaCl is separated by ?ltration. 
Then, the solvent is distilled off and the residue is used 
directly for the subsequent esteri?cation reaction. 
Crude yield: 2.2 g 

PREPARATION EXAMPLE 3 

l g Of a-tocopherol vitamin A acid ester of all trans 
form is dissolved in 100 cc of special grade acetone and 
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6 
the resulting solution is subjected to sun light irradiation 
for 4 hours. Acetone is distilled off from the solution 
and the residue is dissolved in a mixed solvent compris 
ing benzene-hexane (1:4) and the resulting solution is 
subjected to a 15 to 20 fold amount of silica gel column. 
Elution is effected with the above benzene-hexane 
mixed solvent and the fore-running is separated. This 
portion which comprises a mixture of l3-cis compound 
and 9-cis compound is subjected again to the column 
under the same condition as above to separate the l3-cis 
compound alone. There is obtained oily yellow a-toco 
pherol-13-cis-vitamin A acid ester. The above separa 
tion step is preferably carried out under shading. 

FORMULATION EXAMPLE 1 

25 g Of a-tocopherol vitamin A acid ester and 7.5 g of 
polyoxyethylene castor oil (Nikkol HCO 60 ®) are 
dissolved in acetone and then 25 g of anhydrous silicic 
acid are mixed. After evaporation of acetone, 5 g of 
carboxymethyl cellulose calcium, 5 g of corn starch, 7.5 
g of hydroxypropyl cellulose (HPO-L ®) and 20 g of 
?ne crystal cellulose are mixed and the resulting mix 
ture is kneaded with the addition of 30 ml of water and 
then granulated in a granulating machine equipped with 
No. 24 mesh (3.8.) screen (Eck pelleter, manufactured 
by Fuji Paudal K.K.). Granules thus obtained are dried 
up to less than 5% of moisture and passed through a 
sieve of No. 16 mesh (B.S.). Subsequently, these gran 
ules are encapsulated by means of an encapsulating 
machine at the proportion of 190 mg per capsule. 

FORMULATION EXAMPLE 2 

Soft capsules for oral administration 

50 g Of a-tocopherol vitamin A acid ester and 130 g 
of fractionated coconut oil (Miglyol 812 ®) are mixed 
to give a homogeneous solution. Separately, a gelatin 
solution having the composition comprising 93 g of 
gelatin, 19 g of glycerin, .10 g of D-sorbitol, 0.4 g of 
ethyl para-hydroxybenzoate, 0.2 g of propyl para 
hydroxybenzoate and 0.4 g of titanium oxide is prepared 
and used as capsule ?lm. According to the manual plate 
process, soft capsules containing 180 mg of contents are 
prepared. 

FORMULATION EXAMPLE 3 

Injections 
5 g Of a-tocopherol vitamin A acid ester, an appro 

priate amount of peanut oil and 1 g of benzyl alcohol are 
mixed and further peanut oil is added to make up the 
total 100 cc. The resulting solution is sterilizedly 
charged into an ampoule in the amount of 1 cc and then 
the ampoule is melt closed. 

I claim: 
1. A method of treating tumors in patients, which 

comprises administering to said patients an antitumor 
composition containing, as active ingredient, an antitu 
mor effective amount of an a-tocopherol vitamin A 
acid ester in a pharmaceutical carrier. 

2. A method according to claim 1 wherein the antitu 
mor active ingredient is selected from a group consist 
ing of a-tocopherol trans-vitamin A acid ester and a 
tocopherol-l3-cis-vitamin A acid ester. 

* * IF '4! * 


